pH and cation-induced thermodynamic stability of human hyaluronan binding protein 1 regulates its hyaluronan affinity.
Hyaluronan-binding protein 1 (HABP1) is a trimeric protein with high negative charges distributed asymmetrically along the faces of the molecule. Recently, we have reported that HABP1 exhibits a high degree of structural flexibility, which can be perturbed by ions under in vitro conditions near physiological pH (Jha, B. K., Salunke, D. M., and Datta, K. (2003) J. Biol. Chem. 278, 27464-27472). Here, we report the effect of ionic strength and pH on thermodynamic stability of HABP1. Trimeric HABP1 was shown to unfold reversibly upon dissociation ruling out the possibility of existence of folded monomer. An increase in ionic concentration (0.05-1 M) or decrease in pH (pH 8.0-pH 5.0) induced an unusually high thermodynamic stability of HABP1 as reflected in the gradual increase in transition midpoint temperature, enthalpy of transition, and conformational entropy. Our studies suggest that the presence of counter ions in the molecular environment of HABP1 leads to dramatic reduction of the intramolecular electrostatic repulsion either by de-ionizing the charged amino acid residues or by direct binding leading to a more stable conformation. A regulation on cellular HA-HABP1 interaction by changes in pH and ionic strength may exist, because the more stable conformation attained at higher ionic strength or at acidic pH showed maximum affinity toward HA as probed either in solid phase binding assay on HA-immobilized plates or an in-solution binding assay using intrinsic fluorescence of HABP1.